Mitochondria and ischemia-reperfusion injury of the heart: fixing a hole.
Ischemia and post-ischemic reperfusion cause a wide array of functional and structural alterations of mitochondria. Although mitochondrial impairment is recognized as pivotal in determining loss of viability, the causal relationships among the various processes involved is ill defined. Nevertheless, a wide consensus exists in attributing a crucial role to opening of the mitochondrial permeability transition pore (PTP). Strong support for this concept has recently been provided by the reduced infarct size observed in mice lacking cyclophilin D. This protein located within the mitochondrial matrix favours PTP opening by increasing its sensitivity to Ca2+ in a process that is antagonized by cyclosporin A. Genetic approaches have also been used to demonstrate that adenine nucleotide translocase is not an essential component of the PTP. Here, we discuss our current understanding of the structure and function of PTP in the context of heart injury caused by ischemia and reperfusion.